In this paper we examine the role of Basel Pillar 3 risk reporting in improving market transparency. Pillar 3 reporting requirements vary widely across countries; most banks in Europe release Pillar 3 risk reports annually after their annual reports are published and information contained in these reports does not elicit a stock market reaction.
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Introduction
In response to increasing banking complexity and to seek a convergence in the regulation of capital measurement and capital standards for internationally active banks, The Basel Committee on Banking Supervision (BCBS), published a recommended regulatory framework, commonly known as Basel II (BIS (2004) ). This framework consisted of three Pillars of banking regulation. The first Pillar developed guidelines for the measurement of eligible regulatory capital and risk weighted assets. The second Pillar consisted of a supervisory review, to help banks and regulators develop systems which provide capital buffers for the interest-rate, credit and operational risks that banks face. The third Pillar developed a set of disclosure requirements for individual banks to allow market participants to assess capital levels, risk exposures and risk management. Since Basel II is only a recommended framework, each country may choose to implement the regulations to fit its own banking system. Thus, the goal of this paper is twofold. First, we compare implementation of Pillar 3 disclosure requirements across countries to understand what regulations work best. Second, we wish to examine whether data contained in Pillar 3 reports serves as an effective mechanism for market discipline.
The motivation behind Pillar 3 reporting is that information disclosure can reduce information asymmetry between uninformed and informed traders about the value of a firm (Verrecchia, 2001) . This can decrease the cost of capital in primary markets, and liquidity and pricing in secondary markets (Garleanu and Pedersen (2004) ; Baiman and Verrecchia (1996)) . At the market level, information disclosure can have positive externalities as information released by one firm can help valuation and liquidity for other similar firms (Admati and Pfleiderer (2000) ). The release of information by firms themselves is efficient as it eliminates duplication of work by information intermediaries as firms are the lowest-cost producer of information (Diamond (1985) ). While these benefits apply to banks as well, there are additional considerations that need to be kept in mind when considering the banking sector.
Banks hold valuable private information through lending relationships and are reluctant to release this information (Hale and Santos (2009)) . Notwithstanding this disincentive to release information, the main argument for ensuring that banks increase information disclosure is the negative externality that bank failure can bring to the economy. Reinhart and Rogoff (2008) show that widespread bank failure can lead to reduced output, higher unemployment, falling real estate prices and increases in government debt. Thus, banking regulators have implemented Pillar 3 reporting requirements across the world.
In this paper, we look at a subsample of international banks with assets of at least $100B. Using a list of 130 banks in 33 countries which meet this criteria, we find that 19 countries require banks to release Pillar 3 reports. There is a large variation in the frequency of reporting in Europe and Australia. While banks in most European countries release their reports once a year after their annual reports, banks in Australia follow a quarterly release schedule. We find that the stock market reacts to information contained in the Australian Pillar 3 reports, but does not react to information in the European reports. The abnormal stock return after the Pillar 3 releases in Australia relates positively to an increase in capital but negatively to a decrease in credit quality and an increase in credit exposure.
We attribute the relationship between abnormal stock returns and the reports to the fact that new information is introduced into the market as a result of the greater frequency of the Pillar 3 releases in Australia. Another key finding is that while the stock market reacts to data on total credit exposure, there is no reaction to the risk-weighted assets. This raises questions on whether the market "trusts" the methodology being used by banks to calculate their risk-weighted assets. This is the first paper to study the market reaction to the release of Pillar 3 reports. Vauhkonen (2012) examines the role of disclosure requirements, such as those proposed by Pillar 3 in a theoretical model and find that stricter requirements make the banking system safer. He also finds that the stricter the disclosure requirements, the bigger the positive impact of an increase in capital requirements on bank safety. Another study by Sabiwalsky (2012) looks at whether information contained in these Pillar 3 reports can help predict volatility and hence the riskiness of bank stocks. However this study is only done using a European sample. In contrast, we compare implementation regimes across Europe and Australia which allows us to assess best practices. In addition, we also contribute to the literature on the use of risk-weighted assets in banks.
The paper continues as follows. Section 2 describes the key components of the Pillar 3 reports. Section 3 described the hand collected data. The empirical results are noted in Section 4. Section 5 concludes and contains potential improvements to this paper.
Key components of Pillar 3 reports
In this section, additional details are provided on the key capital, assets and quality of assets components of the Pillar 3 reports. The components for measurement of capital were first defined in Basel 1 (BIS, 1988) . These definitions have remained largely unchanged, however some modifications were made in Basel II to address innovations in instruments used by banks.
1 The calculation of risk-weighted assets however changed drastically from Basel I to Basel II as banks were allowed autonomy in assessing the risks of their assets.
Tier 1 capital
Tier 1 capital is the core element used by both regulators and market participants to judge the capital adequacy of a bank (BCBS, 1998) . It is composed primarily of two components:
The first is equity capital, which is made up of fully-paid and issued common stock and non-cumulative perpetual preferred stock. The second component is disclosed reserves or retained earnings. Any additional securities which are used to generate Tier 1 capital, such as instruments with step-ups, are to be limited to 15% of total Tier 1 capital. The Tier 1
Capital Ratio is calculated as the ratio of Tier 1 Capital to risk-weighted assets.
1 HTTP://www.bis.org/press/p981027.htm 
Tier 2 capital

Risk-weighted assets
The purpose of risk-weighted assets is to give markets a common methodology to measure the riskiness of assets held by large international banks and also to not penalize banks for holding large quantities of safe assets. The initial implementation of Basel I only accounted for the credit risk of assets held by banks. Assets were defined to be in four categories (sovereign, banks, residential mortgage loans and corporate). Each of these asset types was given a fixed risk weight (either 0%, 10%, 20%, 50% and 100 %). A risk weight of 0% signified that the asset posed little default risk and therefore the bank had to hold no capital against it. The total size of risk-weighted assets was calculated as the product of the risk weight and the amount of each asset type.
Basel II made two important changes. First, it made banks hold capital for the market risks and operational risks. Second, banks were allowed to calculate risk weights using three different approaches. In the first approach they could use standardized risk weights designated by external credit rating agencies (CRA). The second approach is the Foundations-IRB approach, under which banks could calculate risk weights using their own models to estimate the probability of asset defaults. However, they were still required to use the regulators estimates of loss given default. The third approach is the Advanced-IRB approach, under which banks could use their estimates of probability of default and loss, given default, to calculate the risk weights of their assets.
Basel III does not make major changes to Basel II in terms of calculating the credit risk weights but has a more sophisticated methodology for estimating capital required for market risk of assets. In addition, Basel III requires banks to state their non risk-weighted adjusted leverage ratio as well.
Total credit exposure
Pillar 3 reports contain the total credit exposure of banks across customers, industries and geographies. These assets are not adjusted for risk-weights and give the actual exposure.
Impaired assets
The definition of impaired assets varies across banks but in general banks consider assets to be impaired if a loss event, such as default, has already occurred which will impact future cash flows from the loan. In addition, the bank must be able to make a reasonable assessment of the losses it will face.
Past Due
In general, these are loans where payments have not been made for more than 90 days past the due date. These loans are a signal of potential losses and are often used as a barometer of the credit quality of assets held by the banks.
Data analysis
Sample description
Our sample consists of banks with assets greater than 100B in the year 2011 from the Orbis database. This criterion limits the list of banks to 130 banks from 33 countries.
Within this list, banks in 19 countries list Pillar 3 reports on their websites. Table 1 shows how frequently banks release Pillar 3 reports, whether these reports are part of the annual reports, and also whether they are released on the same day as the annual report. Banks in a majority of countries (14) release their reports annually, banks in Switzerland release Pillar 3 reports semi-annually, while banks in the remaining four countries countries release the reports quarterly. Banks in 15 countries release Pillar 3 reports separately from their annual reports, while banks in three countries aggregate Pillar 3 information in the annual report.
Banks in England have separate Pillar 3 reports but frequently reference data contained in the annual reports.
Data summary
The goal of this paper is to examine the stock market reaction to the release of the reports, which requires explicit release dates as well as suffieient market data. All eight Australian banks in the subsample list the release dates for their Pillar 3 reports on their websites and are included in this analysis. Very few European banks do the same, so we use a report released by the European banking authority analyzing Pillar 3 reports to obtain release dates.
2 This report lists release dates for 19 banks over two years. Some of these banks, however, release Pillar 3 reports on the same day as the annual reports, making it impossible to isolate the effect of the Pillar 3 release from the annual report. The lack of stock market data further limits our total sample to 11 banks in Europe. Banks in Austria, India Malaysia and Brazil have been releasing Pillar 3 reports for just one year and, therefore, banks in these countries are not included in our analysis.
For this narrower sample of banks, we hand collect the key components described in the previous section from the Pillar 3 reports. Table 2 summarizes the hand collected data.
We distinguish the European banks from the Australian ones, given the varying frequency of Pillar 3 reporting. In Panel A, we list the capital, risk-weighted assets and deteriorating 2 "Follow-up review of bank's transparency in their 2010 Pillar 3 reports". European Banking Authority. 13 Oct, 2011. asset levels. Since European banks report in different currencies, their levels are not reported. <need to convert all data to a common currency>. Tier 1 capital is the most comparable type of capital across countries and European banks' Tier 1 capital ratio is about 1% higher than in Australian banks.
In Panel B, we examine the changes in the levels of capital, risk weighted assets and deteriorating assets between consecutively released reports. Since there can be relatively large differences among banks based on size we calculate % differences rather than differences in levels. European banks have a much higher increase in capital ratios compared to Australian banks. This relatively higher increase could be driven by the longer time frame between Pillar 3 reports and also banks shoring up capital levels during the European debt and banking crises. The effect of these crises can also be seen in the much higher deterioration in credit quality in European banks. While there is a 20% median increase in level of impaired assets in European banks, there is only a 1.3 % increase in the level of impaired assets in Australian banks.
In Panel C, we examine the abnormal bank stock return on the day and the day after the release of Pillar 3 reports. Since we do not know the time of the release of the Pillar 3 reports, the stock market will not have had a chance to react on the day of the release if the report was released after trading hours. Hence we calculate abnormal stock returns over two days. The abnormal stock return is calculated in two steps. First, a market model with a broad market index (R m ) as the benchmark is estimated. The estimation regression uses historical data starting at day -11 from the release of the Pillar 3 report and going back 200 days. Using a banking index as the benchmark gives us very similar results. The parameters estimated in the regression market model are used to calculate an expected return during the release of the report. This expected return is subtracted from the actual return (R i ) giving us the CAR for a release date j:
The CAR (0,1) is not significantly different from zero for both Australian and European banks.
Results
In this section we examine whether information contained in the Pillar 3 reports impacts the abnormal stock return, CAR (0,1), in European and Australian banks. We use OLS regressions where CAR (0,1) is the dependent variable used to understand the impact of the Pillar 3 reports. The independent variable are changes in the levels of capital, risk-weighted assets and deteriorating assets, which are described in the previous section. Robust standard errors are used with clustering at the bank level.
Australia Pillar 3 reports
Regressions 1-6 examine the correlation between the independent variables individually and the CAR (0,1). Regression 7 includes all the independent variables simultaneously and shows three important results. First, there is a strong positive significant relationship between an increase in Tier 2 capital and CAR (0,1). The market looks upon an increase in capital favorably. Second, there is a negatively significant relationship between an increase in impaired assets and CAR (0,1). Finally, there is a negatively significant relationship between an increase in total credit exposure and CAR (0,1). There is no ex-ante reason to expect a negative relationship between stock market return and increase in credit exposure. The increase in credit exposure could be a sign that bank profits will improve in the future as long as debtors repay their debt. The interesting result is that CAR (0,1) is impacted by credit exposure rather than a change in risk-weighted assets. There has been extensive concerns raised about the discrepancies in risk-weighting schemes across banks. This result shows that the market does not trust risk-weighted assets but instead relies on total credit exposure. <problem is still why the negative relationship>.
Europe Pillar 3 reports
We repeat the previous analysis on Australian banks for European banks. The first six regressions show no significant relationship between CAR (0,1) and changes in capital levels, risk-weighted assets and levels of deteriorating assets at 10% level. Although there is a negative relationship close to the 10% level between credit exposure and CAR (0,1). When all the independent variables are included together in regression 7, there is again no relationship between CAR (0,1) and any of the independent variables. This lack of a relationship in European banks is in stark contrast to the result for Australian banks. European banks release data mostly on an annual basis after their annual reports. The market seems to ignore this stale data and the release of the reports on stock returns.
Conclusion
In this paper we examine the implementation of Pillar 3 reporting across Europe and Australia. The increased frequency of reporting in Australia was found to be a more effective tool for imposing market discipline on banks. We also find that stock market does not give credence to risk-weighted assets, as we only find a market reaction to a change in gross credit exposure, but not to a change in risk weighted assets.
There are several pending improvements to this paper. The European sample is very small because European banks do not typically disclose the date when Pillar 3 reports are released. We are contacting European banks and the European Banking Authority to obtain more Pillar 3 reporting dates. Besides stock market reaction, we also intend to examine changes in credit default spread as another measure of market discpline. We wish to further investigate the idea that gross credit exposure is a more accepted metric than risk weighted assets by distinguishing between the caculation methodology chosen by the bank. Lastly we wish to clearly distinguish between data available in Annual Reports and the Pillar 3 reports and assess whether incremental data in the Pillar 3 reporting requirements can affect longer term stock returns and volatility. Pillar 3 reports are obtained from the website of each bank. The "Frequency" column lists how frequently Pillar 3 reports are released. The "In Annual Report" column lists whether Pillar 3 information is in a separate report or in an annual report. A value of "Mixed" in this column designates that Pillar 3 information is reported in both the Annual Report and a separate Pillar 3 report. The "Separate Release" column lists whether Pillar 3 reports are released on the same day as the annual report. A value of "Not Available" indicates the release dates of Pillar 3 reports could not be obtained through publicly available data. their risk weights which are calculated using either standardized risk-weight given by a credit rating agency or provided by the banks themselves. Total exposure is the total credit exposure faced by the bank without adjust for risk-weights. Impaired assets are those where a loss event has occurred and future cash flows on the asset are affected. Past due loans are those loans where payments have not been made for 90 days. CAR is the cumulative abnormal return of the bank stock on the release date and the day after the release date. The cumulative abnormal return is calculated by using a market model where a total market index is used. Table 3 : Australia Pillar 3 report CAR This table examines the relationship between the cumulative abnormal return on the release date of Pillar 3 reports and the information contained in those reports. The data is hand collected from publicly available Pillar 3 reports of banks over the years [2008] [2009] [2010] [2011] [2012] . The sample consists of 8 Australian banks. The dependent variable is the CAR which is the cumulative abnormal return of the bank stock on the release date and the day after the release date. The cumulative abnormal return is calculated by using a market model where a total market index is used as the benchmark. Tier 1 capital consists of equity capital and retained earnings. Tier 2 capital consists of evaluation reserves, general loan-loss reserves, hybrid debt capital instruments and subordinated term debt. Risk weighted assets are total assets adjusted by their risk weights which are calculated using either standardized risk-weight given by a credit rating agency or provided by the banks themselves. Total exposure is the total credit exposure faced by the bank without adjust for risk-weights. Impaired assets are those where a loss event has occurred and future cash flows on the asset are affected. Past due loans are those loans where payments have not been made for 90 days.
Table 4: Europe Summary
This table examines the relationship between the cumulative abnormal return on the release date of Pillar 3 reports and the information contained in those reports. The data is hand collected from publicly available Pillar 3 reports of banks over the years [2008] [2009] [2010] [2011] [2012] . The sample consists of 11 European banks. The dependent variable is the CAR which is the cumulative abnormal return of the bank stock on the release date and the day after the release date. The cumulative abnormal return is calculated by using a market model where a total market index is used as the benchmark. Tier 1 capital consists of equity capital and retained earnings. Tier 2 capital consists of evaluation reserves, general loan-loss reserves, hybrid debt capital instruments and subordinated term debt. Risk weighted assets are total assets adjusted by their risk weights which are calculated using either standardized risk-weight given by a credit rating agency or provided by the banks themselves. Total exposure is the total credit exposure faced by the bank without adjust for risk-weights. Impaired assets are those where a loss event has occurred and future cash flows on the asset are affected. Past due loans are those loans where payments have not been made for 90 days.
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